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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a light-weight 
and safety nonaqueous electrolyte secondary battery. 
SOLUTION: In a nonaqueous electrolyte secondary 
battery comprising a generating element in a bag-shaped 
unit battery case, a thickness of a collector lead 
connected to a negative electrode plate and a collector 
lead connected to a positive electrode plate is 50 p,m or 
more and 500 |xm or less, a width thereof is 2 mm or 
more, the collector lead connected to the positive 
electrode plate is made of a metal of 100 kcal/(m.hr.** 
C) or more of heat conductivity, and the collector lead 
connected to the negative electrode plate is made of a 
metal of 70 kcal/(m.hr.* C) or more of heat conductivity, 
or the collector lead connected to the regulative 
electrode plate is made of a metal of 70 kcal/(m.hr/ C) 
or more of heat conductivity, and the collector lead 
connected to the~positive electrode plate is made of a 
metal of 100 kcal/(m.hr/ C) or more of heat 
conductivity. 
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* NOTICES * 

JPO and NCXPl are no^b responsible £or any 
damages caused by the use of thxs translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the nonaqueous electrolyte rechargeable battery which contained the generation-of- 
electrical-energy element which has a positive-electrode plate, a separator, and a negative-electrode 
plate, the thickness of the current collection lead joined to the current collection lead and positive- 
electrode plate which were joined to the negative-electrode plate by the saccate cell case by 50 
micrometers or more 500 micrometers or less The nonaqueous electrolyte rechargeable battery 
characterized by for width of face being 2mm or more, and the cmrent collection lead joined to the 
positive-electrode plate being the metal of the thermal conductivity of lOOkcal / (m-hrand**) more 
than. 

[Claim 2] In the nonaqueous electrolyte rechargeable battery which contained the generation-of- 
electrical-energy element which has a positive-electrode plate, a separator, and a negative-electrode 
plate, the thickness of the ciurent collection lead joined to the current collection lead and positive- 
electrode plate which were joined to the negative-electrode plate by the saccate cell case by 50 
micrometers or more 500 micrometers or less The nonaqueous electrolyte rechargeable battery 
characterized by for width of face being 2mm or more, and the current collection lead joined to the 
negative-electrode plate being the metal of the thermal conductivity of 70kcal / (m-hrand**) more 
than. 

[Claim 3] In the nonaqueous electrolyte rechargeable battery which contained the generation-of- 
electrical-energy element which has a positive-electrode plate, a separator, and a negative-electrode 
plate, the thickness of the current collection lead joined to the current collection lead and positive- 
electrode plate which were joined to the negative-electrode plate by the saccate cell case by 50 
micrometers or more 500 micrometers or less The nonaqueous electrolyte rechargeable battery 
characterized by for width of face being 2mm or more, and for the current collection lead joined to 
the negative-electrode plate being the metal of the thermal conductivity of 70kcal / (m-hrand**) 
more than, and the current collection lead joined to the positive-electrode plate being the metal of the 
thermal conductivity of lOOkcal / (m-hrand**) more than. 

[Claim 4] The nonaqueous electrolyte rechargeable battery according to claim 1 to 3 characterized 
by the quality of the material of a saccate cell case being a metal lamination resin film. 



[Translation done.] 
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* NOTICES * 

JPO and NCXPI are not. responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonaqueous electrolyte rechargeable battery 

with which the cell was contained by the saccate case. 

[0002] 

[Description of the Prior Art] In recent years, electronic equipment, such as portable radiotelephony, 
a portable personal computer, and a portable video camera, is developed, and extent which can carry 
various electronic equipment is miniaturized. In coimection with it, it has a high energy consistency 
also as a cell built in, and the lightweight thing is adopted. Especially the typical cell that fills such a 
demand is a nonaqueous electrolyte rechargeable battery which uses as a negative-electrode 
ingredient active materials, such as a lithium metal and a lithium alloy, or the lithium intercalation 
compoimd which carried out occlusion of the lithium ion to the carbon which is a host substance (a 
host substance means occlusion and the matter which can be emitted for a Uthium ion here.), and 
uses as the electrolytic solution the aprotic organic solvent which dissolved the lithium salt of 
LiC104 and LiPF6 grade. 

[0003] This nonaqueous electrolyte rechargeable battery consists of a separator which intervenes 
between a negative-electrode plate and a positive-electrode plate, and prevents the short circuit of 
two poles while holding the negative-electrode plate which comes to hold the above-mentioned 
negative-electrode ingredient to the negative-electrode charge collector which is that base material, 
the positive-electrode plate which comes to hold the positive active material which carries out 
electrochemical reaction to a lithium ion reversibly like a lithium cobalt multiple oxide to the 
positive-electrode charge collector which is that base material, and the electrolj^c solution. 
[0004] And each of above-mentioned positive-electrode plates, separators, and negative-electrode 
plates is contained by the cell container which becomes order from a laminating or the metal 
lamination resin fihn which winds spirally and has an airtight structure in what was fabricated a thin 
sheet thru/or in the shape of a foil. 

[0005] When using this nonaqueous electrolyte rechargeable battery for electronic equipment, the 
target electrical potential difference is obtained as a thing of a cell or plurality which carried out 
series connection. These unit or two or more cells are contained by the case which consists of resin, 
or a metal and resin with a charge-and-dischaf ge control circuit, they are obturated so that contents 
cannot be taken out, and they are used as a cell pack. 

[0006] Moreover, while small [ of a pocket device in recent years ] and lightweight-ization progress 
quickly, in the case of the device which uses not only a nonaqueous electrolyte cell but a cell as a 
power source, the request of lightweight-izing and safing of a cell, and low-pricing is not exhausted. 
In order to realize small [ of a cell ], and lightweight-ization, a lamination nonaqueous electrolyte 
cell is suitable and it is desirable to have high safety. 
[0007] 

[Problem(s) to be Solved by the Invention] In a nonaqueous electrolyte rechargeable battery, an 
inflammable organic compound is used as a solvent of the electroljrtic solution in many cases, the 
charge depth of the cobalt acid lithium conventionally used as positive active material — the 
equilibrium potential of Li/Li+ - receiving - about 4.2 - although considered as the range of -4.3V, 
this is prescribed by the upper limit of the potential window of that the crystal structure of a cobalt 
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acid lithium can maintain reversibly, and the electrolytic solution at the time of charge and 
discharge. 

[0008] If positive-electrode potential continues being charged exceeding the aforementioned 
potential, the rise of the intemal pressure of a cell with the gas generated in the decomposition 
reaction of the organic electrolytic solution, the decomposition reaction of positive active material, 
etc. and the rise of the cell temperature by said heat of reaction will be caused, and it will keep in the 
burst of a cell, and ignition very much. 

[0009] For this reason, in a nonaqueous electrolyte cell, before a cell results in a burst and ignition, 
the protection network was prepared and the safety of a cell is secured so that positive-electrode 
potential may not exceed convention potential. Furthermore, when a protection network breaks down 
and it changes into a overcharge condition according to a certain cause, it is desirable for the safety 
of a cell to be securable. 

[0010] The various exothermic reaction which a nonaqueous electrolyte rechargeable battery 
generates continuously in a nonaqueous electrolyte cell as one of the causes which cause a burst and 
ignition at the time of overcharge can be considered. That is, when a nonaqueous electrolyte cell 
changes into a overcharge condition, cell temperature rises with the heat produced by the 
electrolytic-solution decomposition reaction. If cell temperature amounts to about 120 degrees C, the 
electrolytic-solution decomposition reaction in generation of heat and the graphite front face by the 
decomposition reaction of flie coat on the front face of graphite used for the negative electrode will 
be considered to promote the temperature rise of a cell. These reactions caused ebullition of the 
electrolytic solution, the expansion of a gas which already exists in a cell, and there was a problem of 
raising the intemal pressure of a cell rapidly. 

[001 1] If such exothermic reaction advances in the state of heat insulation, cell temperature will 
cause the heat flight by the autolysis reaction of positive active material, and it will be thought that it 
results in a burst or ignition of a cell. 

[0012] Therefore, the heat generated within the cell niust be effectively emitted out of a cell so that 
cell temperature may not rise to the temperature which carries out heat flight with a means to control 
each exothermic reaction which becomes the cause of promoting the temperature rise of these cells, 
as a means for solving problems, such as a burst of the above nonaqueous electrolyte cells, and 
ignition. 

[0013] Here, the cell (it abbreviates to a "lamination cell" hereafter) using the cell case which comes 
to carry out heat welding of the metal lamination resin film cannot radiate heat easily through a case, 
when generation of heat takes place within a cell as compared with the cell which used the 
conventional metal cell case, since the thermal conductivity of the case itself is small. 
[0014] Moreover, a lamination cell will carry out expansion deformation easily, if a gas occurs 
within a cell, and a clearance will be made between a generation-ofrelectrical-energy element and a 
cell case. This generation-of-electrical-energy element and the layer of the gas between metal 
lamination resin film cases act as a thermal break, and the heat generated with the generation-of- 
electrical-energy element cannot conduct in a cell case effectively, but it is thought that heat cannot 
be radiated. 

[0015] Consequently, when a gas occurs and cell thickness increases at the time of overcharge, as 
compared with the cell using a metal case, the direction of a lamination cell is considered that the 
temperature of a generation-of-electrical-energy element becomes easy to rise. 
[0016] That is, it is considered to become very important to emit effectively the heat generated by 
this out of a fuel cell subsystem with controlling each above-mentioned exothermic reaction itself 
generated continuously at the time of overcharge of a lamination cell. 

[0017] By using the electrolytic- solution additive disassembled when positive-electrode potential 
reaches about 4.6 V for the purpose of securing the safety at the time of overcharge of a nonaqueous 
electrolyte cell Although the technique of controlling the decomposition exothermic reaction of the 
positive active material in high potential etc. is proposed without advancing the charge reaction of 
positive active material more than it Depending on [ cell / conventional / nonaqueous electrolyte ] 
this technique, a gas will be generated by disassembly of an electrolytic-solution additive at the time 
of a low battery or elevated-temperature neglect. 

[0018] For this reason, it is not desirable to use this technique for the lamination cell which is easy to 
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produce expansion deformation of a cell. It is because a generation-of-electrical-energy element 
Ijecomes being hard to radiate heat as mentioned above, the exothermic reaction by coat disassembly 
of a negative electrode is triggered, and heat flight of positive active material will be continuously 
caused if a lamination cell carries out expansion deformation by the cracked gas of the electrolytic 
solution, 
[0019] 

[Means for Solving the Problem] In the nonaqueous electrolyte rechargeable battery which contained 
the generation-of-electrical-energy element which the nonaqueous electrolyte cell which becomes 
this invention is made in view of the above-mentioned problem, and has a positive-electrode plate, a 
separator, and a negative-electrode plate in a saccate cell case The thickness of the current collection 
lead joined to the current collection lead and positive-electrode plate which were joined to the 
negative-electrode plate by 50 micrometers or more 500 micrometers or less [ whether the current 
collection lead to which width of face set to 2mm or more, and was joined to the positive-electrode 
plate is the metal of the thermal conductivity of lOOkcal / (m-hrand**) more than, and ] [ whether 
the current collection lead joined to the negative-electrode plate is the metal of the thermal 
conductivity of 70kcal / (m-hrand**) more than, and ] Or it is characterized by for the current 
collection lead joined to the negative-electrode plate being the metal of the thermal conductivity of 
TOkcal / (m-hrand**) more than, and the current collection lead joined to the positive-electrode plate 
being the metal of the thermal conductivity of lOOkcal / (m-hrand**) more than. 
[0020] Furthermore, this invention is characterized by the quality of the material of a saccate cell 
case being a metal lamination resin film. 

[0021] Even when a lamination cell carries out expansion deformation and heat dissipation of a 
generation-of-electrical-energy element is not effectively performed through a cell case by this 
invention, it becomes possible to emit effectively out of a fuel cell subsystem generation of heat in a 
positive-electrode plate and a negative-electrode plate through a lead, to control the rise of cell 
temperature, and to control heat flight of the positive active material which is the exothermic 
reaction of a next step story. 

[0022] By this invention, in the nonaqueous electrolyte rechargeable battery using a metal lamination 
resin film case, weight energy density can be raised as compared with the conventional metal case, 
and safing of this lamination cell can be carried out. 
[0023] 

[Embodiment of the Invention] The metal lead which the nonaqueous electrolyte rechargeable 
battery which becomes this invention contained the generation-of-electrical-energy element which 
wound the generation-of-electrical-energy element or sheet-like plate which carried out the a large 
number laminating of the plate-like electrode fabricated in the shape of a foil through the separator 
through the separator in the saccate cell case, and was joined to the negative-electrode plate and 
positive-electrode plate of a generation-of-electrical-energy element is the structure taken out from a 
part for the heat welding of a saccate cell case outside. A metal lamination resin film is used 
especially as the quality of the material of a cell case. 

[0024] And the thickness of the current collection lead joined to the current collection lead and 
positive-electrode plate which were joined to the negative-electrode plate is 50 micrometers or more 
500 micrometers or less, and width of face may be 2mm or more. If a mechanical strength is too 
small to use it but and the thickness of a lead exceeds 500 micrometers in case a lead is joined to 
other devices when the thickness of a lead is less than 50 micrometers, heat joining obturation of a 
lead part is difficult, the case where it cannot seal will arise, the weight of a lead part will also 
become large, and the energy density of a cell will be lowered. 

[0025] Moreover, if the width of face of a lead is set to less than 2mm, electric resistance becomes 
high, in the charge and discharge in a high current, it will be disadvantageous and handUng will 
become difficult further. Furttiermore, the maximum of the width of face of a lead receives a limit 
with the die length of the obturation section of the lead installation section. That is, to the die length 
of the obturation section, if the width of face of a lead is too large, the amount of [ of the obturation 
section ] heat welding will become short, and exfoliation of the obturation section will become easy 
to take place. Then, in order to prevent exfoliation of heat joining of the obturation section, as for the 
width of face of a lead, it is desirable [ when the die length of the obturation section of the lead 
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installation section is set to Lmm, since a positive-electrode lead and a negative-electrode lead are 
attached in this obturation section, width of face of each lead is not made to L/2inm or more, but ] to 
carry out to or less 3L/8. 

[0026] And [ whether the current collection lead joined to the positive-electrode plate is the metal of 
the thermal conductivity of lOOkcal / (m-hrand**) more than, and ] [ whether the current collection 
lead joined to the negative-electrode plate is the metal of the thermal conductivity of 70kcal / (m- 
hrand**) more than, and ] Or as a current collection lead joined to the negative-electrode plate, 
thermal conductivity uses the metal of 70kcal / (m-hrand**) more than. And by using the metal of 
the thermal conductivity of lOOkcal / (m-hrand**) more than as a current collection lead joined to 
the positive-electrode plate Since the nonaqueous electrolyte rechargeable battery which used the 
saccate cell case which becomes this invention can emit the heat out of a cell effectively through a 
lead when a certain generation of heat arises in a cell, the safety at the time of overcharge becomes 
high. 

[0027] Since this invention has contained the generation-of-electrical-energy element in the software 
case of the shape of a thin sheet like a metal lamination resin film, it is excellent in airtightness, and 
can cancel the complicatedness of a sealing process, and cheap manufacture and lightweight-ization 
of it are attained. 

[0028] In addition, since a cell is excellent in airtightness, the airtightness of the hard case itself does 
not become a problem like before. So, since it can consider as the prefabricated firame structure of an 
one-touch type, manufacture of a cell pack can be made very easy. Furthermore, since the terminal 
for extemal instrument connection by which insert molding was carried out to the cell stowage 
container is formed, reduction of a manufacturing cost is made still further to the easy-ized list of a 
production process. 

[0029] In this invention, although polyethylene was described as an example as the quality of the 
material of the heat welding of a metal lamination resin film, this can use thermoplastic polymeric 
materials, such as polypropylene and polyethylene terephthalate. 

[0030] Moreover, the lamination case fabricated in the shape of an envelope by carrying out heat 
welding of the metal lamination resin film as a saccate cell case. What carried out heat welding of 
the four sides of the metal lamination resin sheet of two sheets, and the thing which folded the sheet 
of one sheet in two and carried out heat welding of the three sides. Metal lamination resin film cases 
of all configurations, such as a lamination case where a generation-of-electrical-energy element is 
put into what carried out press forming of the metal lamination resin sheet, and was made into the 
shape of a cup, can be used. 

[0031] As an electrolytic-solution solvent used for the nonaqueous electrolyte rechargeable battery 
which becomes this invention, polar solvents, such as ethylene carbonate, propylene carbonate, 
dimethyl carbonate, diethyl carbonate, gamma-butyrolactone, a sulfolane, dimethyl sulfoxide, an 
acetonitrile, dimethylformamide, dimethylacetamide, 1, 2-dimethoxyethane, 1, 2-diethoxy ethane, a 
tetrahydrofiiran, 2-methyl tetrahydrofiiran, dioxolane, and methyl acetate, or such mixture may be 
used. 

[0032] Moreover, as lithium salt which dissolves in an organic solvent, salts or such mixture, such as 
LiPF6, LiC104, LiBF4, LiAsF6, LiCF3C02, LiCF3S03, and LiN (S02CF3)2, LiN (S02CF2CF3)2, 
LiN (COCF3)2, LiN (COCF2CF3)2, are sufficient. 

[0033] Moreover, as a separator of the nonaqueous electrolyte rechargeable battery which becomes 
north invention, what saiik the electrolytic solution into the insulating polyethylene fine porosity 
film, the gel electrolyte which made the solid polymer electrolyte and the soUd polymer electrolyte 
contain the electrolytic solution can be used. Moreover, you may use it combining the insulating fine 
porosity film, an insulating solid polymer electrolyte, etc. Furthermore, when using the porosity solid 
polymer electrolyte film as a solid polymer electrolyte, the electrolytic solution made to contain in a 
macromolecule may differ fi-om the electrolytic solution made to contain in pore. 
[0034] Furthermore, as a compound which can occlusion emit a positive-electrode ingredient slack 
lithiimi, the multiple oxide and the oxide which has a tunnel-like hole expressed with an empirical 
formula LixM02 or LiyM 204 (however, M transition metals, 0<=x<=l, and 0<=y<=2), and the 
metal chalcogen ghost of the layer structure can be used as an inorganic compoxmd. As the example, 
LiCo02, LiNi02, LiMn 204, Li2Mn 204, Mn02 and Fe02, V205, V6013, Ti02, and TiS2 grade 
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are mentioned. Moreover, as an organic compound, conductive polymers, such as the poly aniline, 
etc. are mentioned, for example. Furthermore, an inorganic compoimd and an organic compoimd 
may not be asked, but the various above-mentioned active materials may be mixed and used. 
[0035] furthermore, a negative electrode ~ an ingredient — as a compound — the alloy of aluminum. 
Si, Pb, Sn, Zn, Cd, etc. and a lithium, and LiFe2 — lithiimi nitrides, such as carbonaceous 
ingredients, such as 03, W02, transition-metals oxide of Mo02 grade, graphite, and carbon, and Li5 
(Li3N)» metal lithiimi foils, or such mixture may be used. 
[0036] 

[Example] Next, this invention is explained with reference to a drawing based on a suitable example. 

[Example 1] drawing 1 is drawing having shown the appearance of the nonaqueous electrolyte 
rechargeable battery which becomes this invention. In drawing 1 , 1 is a nonaqueous electrolyte 
rechargeable battery and, for 2, as for the heat welding of a metal lamination resin film case, and 5, a 
metal lamination resin film case, and 3 and 4 are [ a positive-electrode lead and 6 ] negative- 
electrode leads. The electrode group which consists of a positive-electrode plate, a separator, and a 
negative-electrode plate contained the metal lamination resin film with the electrolytic solution 
(illustration abbreviation) of a non-drainage system in the laminate film case 2 which comes to carry 
out heat welding. 

[0037] The lithium cobalt multiple oxide was used for positive active material. The above-mentioned 
lithivun cobalt multiple oxide holds a positive-electrode plate as an active material to a charge 
collector. A charge collector is aluminium foil with a thickness of 20 micrometers. The positive- 
electrode plate mixed the poly vinylidene fluoride 6 section which is a binder, and the acetylene black 
3 section which is an electric conduction agent with the active material 91 section, and after adding 
N-methyl pyrrolidone suitably and preparing in the shape of a paste, it manufactured it by applying 
and drying to both sides of the charge collector ingredient. The dimension of a positive-electrode 
lead was made into widfli of face of 3mm, the thickness of 100 micrometers, and die length of 10mm 
of the part which has come out to the exterior of a case. 

[0038] The negative-electrode plate was manufactured by applying what mixed the graphite 
(graphite) 92 section as a host substance, and the polyvinylidene fluoride 8 section as a binder to 
both sides of a charge collector, added N-methyl pyrrolidone to them suitably, and was prepared in 
the shape of a paste, and drying. The charge collector of a negative-electrode plate used copper foil 
with a thickness of 14 micrometers. The dimension of a negative-electrode lead was made into width 
of face of 3mm, the thickness of 100 micrometers, and die length of 10mm of the part which has 
come out to the exterior of a case. 

[0039] Ethylene carbonateidiethyl carbonate in which a separator considers as the polyethylene fine 
porosity film, and the electrolytic solution contains LiPF6 [ one mol / /]1. = it considered as the 
mixed liquor of 3 :7 (volume ratio). 

[0040] The thickness of 180 micrometers, width of face of 49mm, and a separator were [ the 
thickness of 25 micrometers, width of face of 53mm, and a negative-electrode plate ] 51mm in 170 
micrometers in thickness, and widfli of face, and after the positive-electrode plate piled up the 
dimension of a plate in order and woimd it around an ellipse whirl to the perimeter centering on the 
winding core of the shape of a rectangle of polyethylene, it contained it in the metal lamination resin 
film case. 

[0041] Drawing 2 shows the A- A' cross section of the nonaqueous electrolyte rechargeable battery 
shown in drawing 1 . In drawing 2 5 A positive-electrode lead, a polyethylene terephthalate (PET) 
film with a thickness [ for / 6 / the surface protections of the outermost layer in a negative-electrode 
lead and 10 ] of 12 micrometers, 1 1 is aluminium foil with a thickness [ as a barrier layer ] of 9 
micrometers, and 12 is an acid denaturation polyethylene (PE) layer with a thickness [ as a heat 
joining layer ] of 100 micrometers. The laminate film case for airtight obturation was set to 10 firom 
1 1 and 12, and the PET film 10 for surface protections of the outermost layer and the aluminiimi foil 
1 1 as a barrier layer are pasted up with urethane system adhesives. 

[0042] Moreover, in drawing 2 , 13 is a glue line, 14 is an electrolytic-solution barrier layer, and the 
positive-electrode lead 5 and the negative-electrode lead 6 paste up the 100-micrometer acid 
denaturation mediimi-density-polyethylene layer which forms the glue line 13 with a metal, and 
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prepare a 70-micrometer Eval resin (Kuraray ethylene vinyl alcohol copolymerization resin) layer in 
the outside as an electrolytic-solution barrier layer 14. Good airtightness will be acquired if these are 
pasted up in piles like drawing 2 . 

[0043] As the quality of the material of a lead, the cell which used aluminum for the positive 
electrode and used copper for the negative electrode to No. 1-1 and a positive electrode Nickel- 
plating copper. The cell which used the cell which used copper for the negative electrode for No. 1-2 
and a positive electrode, and used nickel for aluminum and a negative electrode to No. 1-3 and a 
positive electrode Aluminum, The cell which used the cell which used the cell which used stainless 
steel (SUS304) for the negative electrode for No. 1-4 and a positive electrode, and used titaniimi for 
alimiinum and a negative electrode for No. 1-5 and a positive electrode, and used copper for nickel 
and a negative electrode was set to No. 1-6. 

[0044] Thus, the lamination cell of nominal capacity SOOmAh was made as an experiment. 
Except that the quality of the materials of the metal which forms a [example 2] positive-electrode 
lead and a negative-electrode lead differed, the same lamination cell as an example 1 was 
manufactxired. 

[0045] The cell which used the cell which used the cell which used nickel for the positive electrode 
and used nickel for the negative electrode for No.2-1 and a positive electrode as the quality of the 
material of a lead, and used stainless steel (SUS304) for nickel and a negative electrode for No.2-2 
and a positive electrode, and used titanium for nickel and a negative electrode was set to No.3-3. 
Except that the width of face of a [example 3] positive-electrode lead and a negative-electrode lead 
differed, the same lamination cell as cell No. 1-1 of an example 1 was manufactured, 
[0046] The cell which set to No.3-2 and 2.5mm the cell which set to No,3-l and 2mm the cell which 
set width of face of a lead to 1.5mm also with forward and a negative electrode was set to No.3-3. 
Except that the thickness of a [example 4] positive-electrode lead and a negative-electrode lead 
differed, the same lamination cell as cell No. 1-1 of an example 1 was manufactured. 
[0047] The cell which set to No.4-3,520micrometer the cell which set to No.4-2,500micrometer the 
cell which set to No.4-1 and 50 micrometers the cell which set thickness of a lead to 40 micrometers 
also with forward and a negative electrode was set to No.4-4. 

[0048] In order to compare the safety of the lamination cell of examples 1-4, in 25 degrees C, it 
overcharged to lA/lOV. The result is shown in Table 1. 
[0049] 
[Table 1] 
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[0050] Note The unit of thermal conductivity is kcal/(nih-rand**). 

Table 1 shows that the cell of No. 1-1 -1-6, 3-2, 3-3, and 4-1 to 4-3 is excellent in the safety at the 

time of overcharge as compared with the cell of example No.2- 1-2-3, 3-1, and 4-4. 

[0051] Here, in order to clarify the cause which brought the above-mentioned result, the cell of 

example No. 1-1-4-4 was charged by current lA, when terminal voltage was set to 5.8V, charge was 

suspended, and dismantling investigation of these cells was performed imder the dry ambient 

atmosphere. 

[0052] Consequently, in the element of the cell of example No. 1-1-1-6, 3-2, 3-3, and 4-1 to 4-4, 
although the separator was maintaining white equivalent to the time of manufacturing a cell, by 
example No.2- 1-2-3 and 3-1, the separator which had coimtered near the negative-electrode lead had 
become transparence. Moreover, in the example 2-3, the separator which had countered near the 
positive-electrode lead had become transparence. 

[0053] Discoloration of such a separator has suggested once that cell temperature rose to near the 
melting point of a separator at the time of overcharge. That is, since the cell of example No.2- 1-2-3 
and 3-1 had the low thermal conductivity of a positive-electrode lead or a negative-electrode lead 
and the exoergic rate in a cell was larger than the rate of the heat dissipation performed by lead, it is 
thought as compared with the cell of example No. 1-1 -1-6, 3-2, 3-3, and 4-1 to 4-4 that cell 
temperature rose. For this reason, by the cell of example No.2- 1-2-3 and 3-1, cell temperature 
reaches even the autolysis temperature of positive active material, causes heat flight, and is imagined 
to be what has the low safety at the time of overcharge. 

[0054] Moreover, although the cell of No.4-4 did not have the problem in heat conduction of a lead, 
since the die length for a heat welding was inadequate, the cell exploded also in the sUght rise of 
intemal pressure. Moreover, in the overcharge trial, although the problem did not have the cell of 
No.4-1, its mechanical strength of a lead part was weak, and, in handling or connection with other 
devices, it caused the problem. 

[0055] As mentioned above, the thickness of a negative-electrode lead and a positive-electrode lead 
was [ width of face ] 2mm or more in 50 micrometers or more 500 micrometers or less, and when the 
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thermal conductivity of a positive-electrode lead was [ the thermal conductivity of lOOkcal / (mh- 
rand**) above, and a negative-electrode lead ] 70kcal / (mh-rand**) above, it turned out that the 
nonaqueous electrolyte rechargeable battery excellent in the safety at the time of overcharge is 
obtained. 
[0056] 

[Effect of the Invention] Since the heat is effectively emitted to the cell exterior through a lead when 
generation of heat arises inside a cell by using the positive-electrode lead and negative-electrode lead 
which become this invention, the safing of a cell can be secured, and it becomes possible about 
lightweight-izing and thin-shape-izing of a nonaqueous electrolyte cell further, and is useful as 
components of a portable electronic device. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/28/2005 



JP,2000-29422 1 , A [DRAWINGS] Page 1 of 1 

* NOTICES * 

JPO and NCIPI are no^ responsible for any 
damages caused by ^e use o£ this 'transla'tion . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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